(i9)0*ait*wjt (jp) 



02) t& it# 1^ ^ SI (A) 



(ll)«fffFfflK^ffl#^ 

JRpW^I 1-269355 

(43)4^IB0 ¥fi!Sll^(1999)lO^5 0 



C 



(5i)int.a' mm^ f i 

C0 8L 63/00 C0 8L 63/00 

C0 8K 3/00 C0 8K 3/00 

H 0 1 L 23/29 H 0 5 K 3/22 

23/31 3/28 

H 0 5 K 3/22 3/46 



(22)mHB ™ii^(1999) 1 ^ 7 B 

mmm^m^^ »h¥io-ii99o 

(32) ffiife0 ¥10(1998) 1^70 

(33) filitett^SB B*(JP) 



c 

N 

OL (^10 M) mMizm< 



(71)fflSA 591021305 

^smmsMfR-Ts 7S 1 # 

«fS»ifc&ilPMiU«I;*c^;t*388#ffi ± 



(54) mf^mib^i&mmmmf'tn^m^^^:fu>bm»iRo^i^^fmtb:^m 



(57) 

i^timmmmm^x-mmt. p c rmm^zmi 

{ ] %mmi . ( A ) ^ 
tail, ( B ) m^xmwyy x /-mm. ( c ) m\t 
mm. (D) *E««3tiMij^#^rt-i>, ^^^JiaiiScij 
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[imm 1 ] ( A ) ^fit'?g«cox;K^^fflii. 
( B ) m.&ximmy x j-mm. ( c ) m^mm. 

[ If « If 2 ] msmmwytmrn ( d ) t,mwmmm 

[it*]I3 ] lfiax.-K^i/ffijii ( A ) 1 7 X y-;i.if 
HI ( B ) offi-^fij-^*^. 7x y-;^^J]| ( b ) «07 x y 
-;H4*K» 1 Ox;^^^/!^!! ( A ) co:L:i^^=^ 
mti^O. 8-3. 0Sl;t=5rSmT'J>S^t^i|fmt 

[it*ii4 ] msmmwmmi ( d ) ioiE^fii-^*\ 
«ft^*Si04 0-9 oMfi°o-c-*)^. ; t mmtt 

{ If *II 5 ] ^ (Cffifigft ^{*a(7) 1 0 fil;%iyT£7) 

i'j^t-#iRMij^ '^-^ti ^ t ^ ff at ^i.its]i 1 n 
[if«]i6] iiiai«5R]Si;!;S5sov^m*^]itia 

[00 0 1] 

<7)^^'mibm-!y^. icj^y^-i^coam^ti 
x^m^^mmmitmmmmmsi^zm-ti. *^H^{i 

[0002] 

y yhmimnzms^mm tfzru y hmmucomm 
muzm , m^^ui^z-D \ ^x itf 4x^^j~h w>sh 

t^hlC^ LSIg|5n°n(C, I C^n°7 :>-->^'{iD I P (r 

^m^miixn'o. tfzmmmm^ztii^xh. mmr 

^< . Tu y MM^^§ ^^j:im-m4^i\:tmttix 

mM&fML. 'i^m^^ms^&fMLxfj^^^ ^^zmmm 



^) . LGA {yyV ■ i^'J-/V ■ rV^) m^^i^^JT 

T\y-!m^<mittimA.X'\^i . 

[0003] Zcr>]:ommTI<Zii\^X. iiJl-VT-yr 
ffl3Tfi"OIVH (-i y-r- ■ r^■iTt^~Jl) , h'/l-K 

/I^) . BGA. LGA^. mUcor<4rt~~Mz^m-t 

^fz^mma. mimrnvk ■ mmzimifzm=\f.yki'. 
:^mm^ y^<Dmmmttix ^ ^i. , r y y mm 
co^^'^m^y^bLxit. wmmmu 
v/wmitmm(^x.iit^ i^mmmmm-ir^tix v ^ 
»Mimxii:i^^^>'mmwziy)Km-^^xi5 
0. vv/mmmm.x'it^mmmizmm.^t-m 
<?yr.w&^<^yi^':^>i'm^m^zx^^imit^^, 

[0004] j^Tii-^yms^mmmi. ^(^MmwmM 

5r fJK^ ^-itmizf^ ^^htiX^t:. T'Jyh EJISo^IcA 

^m.)!bm^ y^^zmixi.mmx'h'o . mitmtixm 
-^hKtmzmj^mmr^ym^mmyiim.. t 
tz. mmt LxmE&ny^^ s^vwi^^rt'^^ffii^ 
iix^tz. Lij-L. ^mT^ym^m^tz^izmn 
^mc^mti^i^^ < . mmizxjv-t^-jimb(7) 
mizmm^^tf^'o . ^mm<^mitmzn'^^ v 
m) *^^tit\^o^mmi. ttz. mm^^ts:i^^° 
^ymm^&mcom^. mmmih<7)mizmm*mmh 
ztizx-^ x'r:m>^ucomitmz^^z ^^(± t (t*% t 

mimm(7)tzii^mmzmtKmfjmT txLt 

[0005]-:^, u v/iSi!'fbfffflMx:K^;/Wi 
^ y h V£;)!S3e'ffi'f[:-^iic^-»S-&tc J: I. y ViiiV 

ms\tnw>^'^\.^m%x^<Wi^thtz^. ^mwc 

[ 0 0 0 6 ] ^fc, r y y vrnkmy^iKr^rnhm y 
^\,zm-h\,<yyx\tts:\^if. x;K^i/ffl|gi:7xy-;p 

W^m^\^fzWmb LXM. #iB¥8- 1 5 7 5 6 

^y^ymz'yt£<^ b t i^coMt*^a 
i^mwm.(mm(njzr^^=^mmbm^mm(n^ 5 

rv"-/Wt-^^ ffl^-^jb-arT^W-tl. ; b ^m.b-t 

h ¥W*JMX;i?df i-tSil«ftA%1^$ KXV^h. 

m/im,z\±^ mB<n^Tt^^ ymi^ t yx,j~)v 
mmm\'-^fzmmmti^^^tixii o , mm.mm^^n 
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ifhh. ^-^X. m!^. ^m<ryW:,-h. ryyME 

[00 07] *^0^{±, mlBL^^ J: a^;-»'[f!cil,^t:S 

ait . ii)^h:^mi^m 

[00 08] 

\z. immzxtiu. (A) s?flTig«<7)x;K^^ffl 

Hi. ( B ) m^xmm 7 x j-^vmm . ( c ) ssf^M 

( D ) |iEW3tJMi|'t 1^- .1 1 ^mic -t 

\zii\^x\t. ±iEx,t°^MSIi (A) t7xy-/L§Hi 
( B ) 0)WmVvS\i. 7 X y-MSIi ( B ) C07 X 7- 
}^mmm 1 SiS 0 x^df i-Slii ( A ) iox^df 

m . 8-3 . 0 ^st^i-iij-^-cS) D . 4/;. ±12* 
(D) (m^m^M. mMm.m.(nA o- 

mxh^. s?fit{±^«B# (a««iiSB#x{iffifflB#) 

-JRtl^jO°C-*ti3 0°CcOtEBIl*ItOfflKSrf^ 
[ 0 0 0 9 ] ^ *^HJ5t j;|x(j;\ ffrlScOi: d^rS 

«»«€e3t«ffliMft&7" y y Meii«7j7xaTtc?t« 
t-i>is, mytmuifzmf&mimmix^mmitt^ 

[00 10] 

ii. itt-^iH-^-j^:|^c7)X;};°^i^fStii (A) i:7xy-;l/ 

mm { B ) ^s-fttiM ( ( ) , ^wK^mm ( d ) t Jt 



xrffdfi/Sflit7x7-/Pfflli^ffifflLTv^S^ci6. Ja 

^< . hh^Mi^<^^^S:^}m^x'j'^t:^^^mximm 
yrmiiffym^'ii^ ■ 'lffliOS«T-7°y y mem^o 
[ 0 0 1 1 ] mz.m'mi, ^w^xn. x;^°^ 

^ifflit 7 X 7-/Hflic7)«mRje&ffM L.TV^^;S 
Zff)msm±. x;KJfi/St7x7-;H47KK 

»^:nx.ix\miwmLxim^ {itmm.it) -t 
I. ^(Dfz^. iimzxhr.m-miY.m^xm . m 
immm<^T-'mw>'^mi^:mi^mitmz^'ith 

mm'if^mmmm^zx ^m^xmmzmm ■ mt:i-hz 
t t^x^ I. tti, m^mmii . x*°^ '^mm 1 7 x 
y-mm(^)^i&witm± . ^m(^) u v/»witimm 

mituz^mitmzitK. :^mimmmt'^j^~'^j:< . 
tfz. mmimiimmM^xmmnzmi. mm: 

[ 0 0 1 2 ] s ^> :^me^mmixm^iJ^:i^^'^ 
mmby:<^y-mmimzmi^xmmfz>ib. ^wm 

mmimi^^mmmm^z x^mmmi^^t t^x 

mmmzmtt. mmm^. mmMm^Tx<^ 
mim^mmmm^A^^ < . p c rmmzmtimim 

ittiD. 7°yyMSSfl^t^A'^r*-;u. 

ftv^r y y hsw^ ^it^< Sit-ri. ^ t t^x^ 

[ 0 0 1 3 ] i:iT. ^mm'mmMif&tmmm^sim 
ffy^m)mwz"A^xmL<tmth. tufBx;^" 

^MSIi (A) tLTii. m:iMXmmh<7yXMi\f± 
Ximxt^h. fif^W^rl^Jt tTii. «^H-b'-X7x7 
-;l.Ai5. b-X7x7-;l/FS. fc'7.7x7-;l^SM, 
7x7-;^7;Jf5>y^'M. ^PV-ypy^l^^ ■yi^M^rif 

^^±jmmz^h^x. *MfX{42ffiiy±^ffl^^ 

Ht\ SfiT'g|J^i^X;K=3f^ffi|]i&±fSS^T««i^x 
}g£OX;}^df^ffli(i, X;l;"df^ffifl|^|^ii0 2 0S»% 
[0014] mz. miE7x7-;Hf)il ( B ) fc LT 
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[0015] B«fSX^=if i/tfli ( A) t 7xy-;UfflJjt 

(B) coie^SiJ^(±. 7xy-;t.ffllicD7xy-;H4* 

^ 1 0 X;}?^ i^^li^0X7};°:Sr i^S*^- 0 . 8 

3. OSat^l-SiJ-^^ietLvv, 0. 8iM*ii.-)« 

f# ^ti^: < 5: D , ^ mmm-mmm^ytjfx^^ < . 
mwmmiijm<<£i., -If. 3. o'^mimtit. 

< ^ 0 . -m§mmtmn < * § co-ciff 4 1 < 

^^izmKli. 7xy-;l/ft7l<KSlifit 

^tL. X;Kdf;/»l. 2-2. OS*i^fJ-^T$)l.„ 

[0016] B5nai?-fbM^ ( c ) t ixit. x^=3f s^a 
a 7 X y-;pe*KacoftaDKK&ffiii^'i.s&:^*^S)n 

mfi^tlho t^^bib, ffin°n^2E4MZ, C 1 1 Z. 
C17Z. 2PZ^cri-^5 ^-y-znj^ _ -^a^^ 2MZ 
-AZ I NE. 2E4MZ-AZ I NElSc7;)-f *yv- 
/I^iOAZ I NE-fb^-tij, ffin°n^2MZ-0K, 2PZ- 

o K^to^ 5 yv-)U<7)^ y i^rjf^i^Kis. SiPn« 2 p 

HZ. 2P4MHZ^<50-<S^^y-;^bFn^i^^f-;^ 

* (liiBffip°p^,{±u-ffitHH-fb^D:^ (ft) ») , i-' 

i^r s y vi^^- h y;Pt^<7)is»*. >-'x^vy h y 
rsy. hyx^p-yrh^sy, xh^y^u-y^y 

9^y. bx (^dr-t^yf-py) bursy. bUx^ 
y-T5y. ^^Tsy^^yx-yi/yyy. fS^bF^ 

F^cOT^yffl, 1, 8-'JT^\z->^^ [5. 

4.0] -^yr-by-T (ffin°n^DBU, +)-yrro 

(«) ffi) , 3, 9-b-^ (3-r5yrpb7P) - 
2, 4, 8, 1 0-^b5:t^-9-Xb"n [5. 5] -^y 
T;^y (ffio^B^ATU, ttco« (1*) M) . X«i. bU 
7x-;^4^X7-f y. bUi^^Q'x^i^/t'^xy^" y, 
h y y-?-;t/*:^y >f y, y^;t-i>y x-;P*xy >f y^ 
c^«*xy^y-fb-^!ii=5rtms„ ^ix^.(i. mm<7) 

^m±mmz^h^x. m^x-xii2mmLim?^ 

i^^h^ximx^^. zfi^c^Mimmco^x'h. =Ji- 
Ty=JTiV. y^^y^, r-thyri-iy, ^yY 

^-'Ti-^y. 3, 9-b-X[2-{3, 5-'JTiy- 
2, 4, 6-byr-fyx-/I^) X-f;U] -2, 4, 



8, 1 0— fb5:t=^-ifXbn [5. 5]'^yf*y^ 

t^f'ri'^ym^t^ymmi^. st^'^^^^>^?)^«ig^M^ 
x;K=^^rr^'h^fii. fflti?)««e^Kjiftt&^t- 

■ir; zi'Xl' h ^>X MMlzm^h ZhffiX% h „ z 

Si 0 . f??ijx k Hiisc i-.^^ N- > taag ( A ) h 7 X y -mm 
(B) so-^tf-siQosssoo. lasajmi. 10 

[0017] mmmmmm ( d ) t ltj^, 
m.n<r)mm%mm Lxw^^Kx\^hi,(r>x'hix\i\^ti- 
^j:hh<^X'h'^xhx\<\ mui. mmm 

mm±.(^mw.i<zish^x . mrz-x\i 2 am±&$i^ 

fficRSft. ffi*«i^3Ittt!^tffi^^l.^0{i. i^y 

§0 i^y;5Ki?ia. feB^B'ft&r«i^5t=. i^^^>^^^M■^ft-c 
h'iXi.t-th^x^^ifi. mm'^<mt-i^\im^<r)mk 

mt3--2 BummtLw ^mimsummx- 

h\ 2 5 nm^mi i,brm^. ^%mmmt,iim< 

m^h^ix\^i. Mmn^mm (d) mi^wi^ 
«±. mm^i^m<^4 0-9 ommxtrnt u\ 4 0 

izmt<ii5 5-7 5mm%X'hi, 

[0018] *lfeBJ!co*Mti-t1±, *(^aft«x4^"^y 

)S*i?)^f*s^ 1 0 mmxarx^ iztmittw 1 

m{zi.hWm±^<ts:h. ^(^\,zmL<{i. 5SS 
%t]lTT'S^ 0 . mMX'hix\ii: O-Jfiif * 

m\bLX{t. A^)VJii-jv^vy. i^^u^^^/y 

^t'<7)^^hyffi; h;Pxy. ^i^l^y. fVyy^i-iVK 

y^ytc}i<^^mwMi\Lmm; y^i'>v^uv)vy\ y 

f-;t/-boV/l/y. yf-zl^^/I/b-'b-zL-. 7'f-;l.';^;l.b> 
— 7°ab°vy^"y a-/l/^yyf-;l/x-f-/L', y'T 
ob°lxyyyr3-;kq^yxf-;px-T;l/. byxf-yy 
y y yx-fyUx-x/l^^t'CDy y 3-;Ux— f- 
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[0019] s iitc*^Hi3^ffl)ig!B!iic{±. 'm^zmt 
■fy9vy~f=7-;9t£ z<ryk'mj^<ymm\. m^<n 

^yy^y;'<f-;I/X-T/l-. te r t-7■>/k*r:J- 
/^, t.°n;5fo-7l/, 7xyf-Ti^y5ri;'i0-i>Wiffl^0il 

y^ y n:h-f h4"fi?3l^MIffli75m|iJi; L<(i-f^y 

MM'J&t//X{d:V'^yyi/^f'J. -fS^V-;P-^. 

[ 0 0 2 0 ] 3&K Lxnhtih^%m(^Wimmim3t 

mm%mmii. 'om^fix^-^hx9')-ym\ 
A-Ty-^i—T^yym. xru-a-T^yy 
^ y^'s^^iMLTry y hmm 

0-130 "Crm 30-90 ^;]-SJSJa» Lt f-ffis-fc^ 
i^X'^h. ^<rM. S«*«7l 4 0-1 8 O'CX-m^ 0- 

9 o%mmmLx^-m\L i^BfmY.) ^h.^^i 

iO/myvaJ^ffl-^ y^b LX<:^)^Xts:< . lM<^)i: oti: 
[0021] 

\.mm\ \>mzmm-mmm:^^ \.ximmzr> 
\ ^x^mAzmfi-fh if. ^wm^imwm.'m.^ 

%xhh. 

[00 22] ^ffiMl 

Jg«t;.X7xy-;i.AMx;K^HIIi (ffi^fc^xh-a- 



h828. X;K^i^S^=190 ; jS-fti^x/l/X^K^v- 
Ctt) S) 24. 0g|5. IS«t'X7xy-;I.AM«Ii 

(7xy-/^ffi7Ki8S= 1 1 4sa) 16. ogp, ^y 

*5 0. OfS (ffip°n:^^yx^7^ b5X ; « (I*) 
M) , ««« (ffip°p:^^j.7y-/L'2PHZ ; Hffl€ 

ftx* ( ) s ) 2 . 0 mm'Jru u y y n 

tyy-J-yl-X— f/^ (ffin°n^^'"'7y-7l/DPM ; f'^'r 
S*/^a») 2. 0g|5&E^L.-Ci^MI^f*, 3*n- 

)v^}vx'mm^'^^xmmmmMxhh^!k'm 

[0023] ^SfeM2 

^MltiSV^T. ?g«h'X7j:y-;PAMX;Kdfi^ffi 
li (ffiift«xt3-h828) C7)ie-^if&28. 0 
35. ?g^^t'X7xy-;l.ASiailM«i5^f5S^ 12.0 

mz^tf^wwi. %m\\)i.n^%mmmmzi. 

[0 0 24] ^Sfif^J3 

mm\ 1 , M^*b"x7 i y-;^ASx4^°d^MS 

li (ffiiffi«xh°a-h828) 2 4. OgPttti-T, x 
;}^^i^^J]lt LTmb'X7xy-;^ASX;i^:3f i^fflll 
(ffiB°n^xtrr?-b8 2 8) &1 3. OgP. mt:X7 
X y-;^FMx;Kdf i/^Jjg (ffin°p=Sxta- b 8 0 7 , 
X;K=^^S*= 17 0; ?WbS^x;l.x^^^ («) ig) 
& 1 2 . 0SPfflv\ ?g«h'X7x y-;PAMffilic^ie-^ 

1 4 . Qmz^tf^\;x>A\t. mm\ mx^m. 

y^t:%tz. 

[0025] mmmA 

m,m 1 co«fx7 X y-/PAMx;^"df yfflii m^u 

^xt°rj-h828) ^^S^^h■■X7xy-;^FMx^^ 
i/Sffll (ffip°p^xb'r?-b8 0 7 ) t-f^iif^l^Wfi, ^ 

ifti^j 1 1 m tmMfm.t,zi. d , MtttaBgft-cS) 

[0026] ^SiM5 

HffiMitisv^T, ^g«h'7,7xy-;^Aax;K^^^^ 

( (Sfn^xtn- b 8 2 8 ) OBa-^SI4§r 2 6.0 
95, i««b-X7xy-/L AMfflgiOiE^gpa^ 14.0 

gi5 , > y mi^um. ^40. 0 si tft; ;c it mni , ^ 
ftf^j 1 1 n umm^iizi. 0 , w^mmmx-h 

[0027] IISfiM6 

»fiM5ti3v^-c. ;/y;4'<7)iB-^giii!c&6 0. omz^ 
x.tz]:m\i. mmmsmtmmxfmmzk d , ^ 
mmMx-hh^iKm-^m^ y^^ntz. 

[0 0 28] ^SiM7 

tfzmi±. mmms tmtm^mmfmzi: n , m. 
^'msmx-hh^Xim^mA y^Wz. 
[0029] mmms 
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0. Og|5(Cfti-T. i^U:^ (^UX^y^hSX) 6 
0 . OgPtlBm m^a^ Cu Fine Powder #111 

0. 10. oum^^fzmii. mmm 

[0 0 3 0] »fiP9 

mmmsiza^^x. ^^yx^^s^gua^ so. om.m 



[003 1]it«^Jl 

m ( ffip°p«xb°3- h 8 2 8 ) oa^ass^ 4 0 . 0 

[0032] mmmmm i 9 Rvmrn 1 c?)$m^t 
[isi] 



:vj u 35 ^ : 



CL, PL, 



[ 0 0 3 3 ] Sf^. IjlESIffi^J 1 ~9St/it«^J 1 IZX 
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o o o 



o o o o 



o o o 



o o o 



o o o 



o o o 



o o o 



o o o 



o o o 



o s ^ 



O 5 § s 




[0034] SfStt : # t J; f)XJl'~t^ 

v\ im^yr>v ( i ) ^%fz. zmm^ynv 



o 



A: ^gfSLt<l.^itO 

X : mm^ 

[0035] jRsitt : mmmyr)V ( i ) ^^^ym 
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O: mrai^L 

X: immMizM.f,ti?^h<7} 

[00 36] : mmm^yrn ( ii ) c^Mim 

o : ^ < mtimm ^ti^^^^h^y 

A: a^ffM^iHzmfltzi><^) 

X: mtimii^co 
[0037] ibk* : 

(W2 -Wi 

iit. Wi limmyr^i- (iid cDSg. Wj {±p 
cTmmmmm^yrf\^ (lu) comm. w, 

[00 38] i^mmm ■. mimmv-yni ( 1 1 ) p c 

T ( 1 2 rC, 1 0 0%R. H. , 9 6mm) tO^fr-C- 

o: wmmwj:i 

A: (5^^^ffi>^)H=m3&^I.^>^^S^;^0 

X: Ji5S*Wt^^,iX.&i;C0 

[0039] :(fyXW:m^ : ^-i^^K^c ■ l^^ff-^^ir 

7 p y St: friBnaM 1 ~ 9 at/jtii^j 1 (D^^^fzm. 
y^ix^v-ymmx-mi. mmm^^ 

f»,^m^ [W/m . K] = a [ I 
X P 



immm 1 - 9 at/itis^j 1 (^^^mmi^m^ y^ ^ 

x^v-ymmTm^L. m&mmA^m^T^im 

^ti 1 2 0°CT'lBSraffV\ }^Mk. *5S€Sr 1 5 o°c 

■C'lB^rBiffiK iFtt-9-y77Kiii) ^iti&^ffl 

t-C'H^fflL/cf*. IP«-9-y77Kin) OSS&iiJgL 
fz. mz. Z(7rs»^yr)i{m) ^pct (121 

°C. 10 0%R. H. , 2 4B#rE3) 

mi} 

) / (Wi -W^ ) 

-ft^ 1 5 0 'ct' 1 mwif-o fi. ^tiim&t X'^& uz 
^ynymi)-^mm.mii±ifi^L. mm^yrjv 

(IV) ^ntz,. ;i0fFtt-9-y77P (IV) cr,:^yxm^i^ 

[0040] tmmiMi ( « 1 . « 2 ) : iuiBfFff-9-y 

77^ (IV) (^MmmM'l^TMA&izXDmm^'^^y. 

immma^ i%fz. 

[004 1] mm^ : mtmm^yrjv ( iv ) amit 

[i[2] 

cm^/s] xc [J/g-K] 
[g/c ] X 1 0 0 



[0 04 2] ^ffif^Jl 0 

b82 8) . ?g«h'X7xy-;t'AMifli. i/y;& (ffi 

B°p^^' yx^'^-f b 5x) , mdm (ffin^p^jf ^rv 

2 P H Z ) 2S.t>'i^'7°n U V y U 3 / ;U 
x-t;K ffiift^ 7 -;t. D P M ) S: Tf 3 tcS^-f 



[0043] 
[|g3] 
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liAA J J \ J W TT l-C 
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2 6 . 
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1 0 . 
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tf 7. 7 i y - ;u A m^Bb 
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3 0 . 
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1 4 . 
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5 0 . 


0 


5 0 . 
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1 0 . 
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2 P H Z 


2 . 
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2 . 
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2 . 
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D P M 


2 . 
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2 - 
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2 . 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the constituent for liquefied 
thermosetting restoration useful as the ink for pennanent stopgap, such as a viahole of 
printed wired boai'ds, such as a multilayer substrate and a double-sided board, and a 
through hole, encapsulant of an IC package, etc. This invention relates to the permanent 
stopgap method of a printed wired board of having used this constituent again. 
[0002] 

[Description of the Prior Art]In the surface mount of the printed wired board which 
carries parts on a printed wii'ed board in recent years. Also in [ about electronic parts, the 
IC package has shifted to IC and LSI parts from a DIP (dual inline package) type from 
discrete part to the flat pack type, and ] a mounting configuration, It is changing from 
functional block- ization to hybrid-IC-izing and narrow pitch multi pin-ization a lot. 
Thinning of the pattern of a printed wired board and the reduction of the packaging area 
are progressing with such change, the further small and light-ization of the printed wired 
boai'd is desii'ed that it should correspond to a miniaturization and advanced features of a 
portable device. Therefore, after a printed wir'ed board forms an insulating layer in the 
upper and lower sides of a core material and fonning a requii-ed circuit, an insulating 
layer is formed further. Area array [, such as BGA (ball grid array) and LGA (land grid 
array), ] type evolution is following the mounting component to the buUd up construction 
method of the method which forms the circuit again. 

[0003]Under such a situation, IVH of the core material for build ups (inner viahole). 
Development of the ink for liquefied permanent stopgap excellent in the pohsh nature for 
filling up the viahole of substrates, such as SVH (surface viahole) of a build up insulating 
layer, BGA, and LGA, and the characteristic and physical properties of a hardened 
material is desired. As ink for permanent stopgap of a printed wired board, the heat- 
hardened type and the epoxy resin composition of UV / heat-curing concomitant use type 
are introduced conventionally. In the heat-hardened type, the epoxy resin is made to react 
with heat, precure is carried out by the radical polymerization reaction of the double bond 
of a photosensitive compound in UV / heat-curing concomitant use type at the time of 
precure, and the afterbaking process is perfonning heat curing of the epoxy resin. 
[0004]That the hardened material is mechanical, that an epoxy resin composition is 
electric, and since it excels in chemical nature and an adhesive property is also good, it 
has been used for a wide range of fields, such as composite materials, such as an 
electrical insulation material and FRP, a paint, and adhesives. Also about the ink for 
permanent stopgap of a printed wired board, it is the same and a tertiary amine, 
imidazole, etc. have been used as a hardening agent as the &st class or the second class 
aromatic amine and acid anhydrides, and a catalyst. However, there is a problem that the 
contraction at the time of heat cure is large when aromatic amine is used, a crevice arises 
between through hole walls after hardening, or a void (cave) arises in the hardened 
material of a stopgap part. In the case of the epoxy resin composition containing a 



solvent, when a solvent evaporates in the case of heat cure, a crater has a problem of 
************ ^}^e hardened material of a stopgap part. It is difficult to grind and 
remove the hardened material surface evenly difficult [ it / to complete a hardening 
reaction in an instant for a chain reaction, and to control a reaction in other epoxy resin 
curing systems, ], since the hardness of a hardened material is high. 
[0005]On the other hand, although the precure by UV irradiation is possible, UV / heat- 
curing concomitant use type epoxy resin composition, Since the radical polymerization 
by the double bond of photosensitive compounds, such as acrylate, advances early by a 
surface part rather than an inside. The degrees of photo-curing differ by the surface part 
and an inside, the cure shrinkage at the time of afterbaking hardening is large, and a 
hardened material is hygroscopic, and there is a difficulty that neither sufficient electric 
insulation nor PCX (pressure cooker) tolerance is acquired. 

[0006] Although not related with the ink for permanent stopgap of a printed wired board, 
as a curing system which used an epoxy resin and phenol resin together. The epoxy resin 
composition for semiconductor closure containing in JP,8- 157561, A combining the solid 
epoxy resin of specific structure and the imidazole compound of specific structure which 
have at least one hydrocarbon group in the benzene ring is indicated. The example of a 
constituent using a solid epoxy resin and solid phenol resin is shown in the above- 
mentioned gazette. 

Although the characteristic and physical properties after hardening of the sealing resin 
obtained from this constituent are satisfying, since the epoxy resin of a raw material, 
phenol resin, etc. are granular materials, spreading nature, such as screen-stencil and roll 
coating, has difficulty. 

Therefore, as a filler for viaholes of a printed wired board, it does not use from a point of 
workability and productivity. 

[0007]This invention is made in view of a situation which was described above, and the 
hardened material in which the fundamental purpose has little contraction at the time of 
heat cure, and is gained is excellent in adhesion by low moisture absorption, and there is 
almost no cubical expansion under high-humidity/temperature, and it is in providing the 
constituent for liquefied thermosetting restoration which is excellent in PCT tolerance. 
Furthermore, the purpose of this invention can be easily filled up with Prior arts, such as 
screen printing and the roll coating method, into holes, such as a printed wiied board. The 
reaction at the time of heat cure can be controlled, precure can be performed, physical 
pohsh can remove the unnecessary portion of the hardened material after precure easily, 
and it is in providing the constituent for two-step heat-curing type liquefied restoration 
suitable as ink for permanent stopgap of a printed wired board especially. Other purposes 
of this invention can be filled up with the hole of a printed wired board with workability 
and sufficient productivity, and there are in providing the permanent stopgap method of a 
printed wired board of moreover excelling also in the characteristic and the physical 
properties of the hardened material after stopgap. 
[0008] 

[Means for Solving the Problem]In order to attain said purpose, according to this 
invention, a liquefied epoxy resin, phenol resin liquefied at the (B) room temperature, the 
(C) curing catalyst, and a constituent for liquefied thermosetting restoration containing 
the (D) inorganic filler are provided at the (A) room temperature. In a suitable mode, a 
blending ratio of the above-mentioned epoxy resin (A) and phenol resin (B), It is the rate 



that an epoxy group of an epoxy resin (A) will be 0.8-3.0 Eq per 1 Eq of phenolic 
hydroxyl groups of phenol resin (B), and, as for a blending ratio of the above-mentioned 
inorganic filler (D), it is preferred that it is 40 to 90% of the weight of constituent entire 
volume, synonymous with "being liquefied at temperature at the time of work" with it 
being liquefied at "room temperature as used in the field of this detailed in the letter one" 
~ a room temperature ~ a room temperature at the time of work (at the time of 
constituent preparation or use) ~ generally temperature within the limits of about 0 ** - 
about 30 ** is pointed out. 

[0009]A process of filling up a hole of a printed wired board with the above constituents 
for liquefied thermosetting restoration according to this invention, A permanent stopgap 
method of a printed wired board including a process of heating and carrying out precure 
of the this constituent with which it filled up, a process of grinding and removing a 
portion overflowing from the hole surface of a constituent which carried out precure, and 
a process of heating further a constituent which carried out precure and carrying out 
actual hardening is also provided. 
[0010] 

[Embodiment of the Invention]The constituent for thermosetting restoration of this 
invention is characterized by using combining a liquefied epoxy resin (A) and phenol 
resin (B) with a curing catalyst (C) and an inorganic filler (D) at both room temperatures. 
Namely, since a liquefied epoxy resin and phenol resin are being used for the first feature 
of the constituent of this invention at both room temperatures. Without using the diluting 
solvent leading to the volumetric shrinkage after a heating process, the content is able to 
liquefy in very few state, and holes, such as a viahole of a printed wired board, can be 
filled up with the art of publicly known and common use conventionally [, such as screen 
printing and the roU coating method, ]. 

[001 IJNext, the second feature is at the point of using the heat-curing reaction of an 

epoxy resin and phenol resin, in this invention. Even if this system of reaction stops a 
reaction in the middle of hardening for the addition reaction of an epoxy group and a 
phenolic hydroxyl group, if heat is applied further, hardening will advance and carry out 
actual hardening (finishing hardening) of it. Therefore, since two-step hardening by 
heating is possible and the removal process of the unnecessary portion on the surface of a 
hardened material can be performed after precure, physical pohsh can grind and remove 
very easily the unnecessary portion of the hardened material after the precure of a 
comparatively soft state. The third feature the precure thing of an epoxy resin and phenol 
resin. Compared with the precure thing which hardened the double bond of the 
photosensitive compound of the conventional UV / heat-curing concomitant use setup-of- 
tooling product by the radical polymerization, there is little contraction at the time of this 
hardening, and the last hardened material is excellent in adhesion by low moisture 
absorption, and a coefficient of linear expansion and cubical expansion are at a small 
point. 

[0012]The epoxy resin and phenol resin which are used with the constituent of this 
invention Since it is liquefied at both room temperatures. It is possible for constituent 
entire volume to add an inorganic filler requii'ed in order that the content of a diluting 
solvent may give low dilatability to a hardened material very at least 40% of the weight 
or more in large quantities, without using a diluting solvent. Therefore, the contraction 
under the influence of evaporation of the volatile constituent at the time of heat cure can 



be suppressed. Therefore, there is little contraction at the time of this hardening, and it 
excels in adhesion by low moisture absorption, and a coefficient of linear expansion, the 
water absorption under a high-humidity/temperature condition, and cubical expansion can 
be small, and the hardened material which is excellent in PCX tolerance can be obtained. 
Therefore, by using the constituent of this invention, the viahole of a printed wired board, 
a through hole, etc. can be made up for with sufficient workability, and a reliable printed 
wired board can be manufactured with sufficient productivity. 
[0013]Hereafter, each constituent of the constituent for liquefied thermosetting 
restoration of this invention is explained in detail. First, as said epoxy resin (A), at a room 
temperature, if liquefied, all can be used. As a concrete example, various epoxy resins, 
such as a bisphenol A type, a bisphenol female mold, a bisphenol smooth S form, a 
phenol novolac type, and a cresolnovolak type, are mentioned, for example. These can be 
used combining independent or two sorts or more according to the demand of the 
improvement in the characteristic of a coat, although using a solid epoxy resin together 
with a liquefied epoxy resin at the above-mentioned room temperature with a room 
temperature in the range which does not spoil the effect of this invention does not 
interfere, it is preferred to make a solid epoxy resin into 20 or less % of the weight of 
epoxy resin entire volume at a room temperature. 

[0014]Next, all can be used if liquefied [ at a room temperature ] also as said phenol resin 
(B), For example, bisphenol female mold denaturation things, such as bisphenol A type 
denaturation things, such as a bisphenol A type, a bisphenol female mold, a novolac type, 
a resol type, and an arylation bisphenol A type, and an arylation bisphenol female mold, 
etc. are mentioned. These can be used combining independent or two sorts or more, 
although using solid phenol resin together with liquefied phenol resin at the above- 
mentioned room temperature with a room temperature in the range which does not spoil 
the effect of this invention does not interfere, it is preferred to make solid phenol resin 
into 20 or less % of the weight of phenol resin entire volume at a room temperature. 
[0015]The blending ratio of said epoxy resin (A) and phenol resin (B) has the preferred 
rate that the epoxy group of an epoxy resin will be 0.8-3.0 Eq per 1 Eq of phenolic 
hydroxyl groups of phenol resin. The case below 0.8 Eq, the water resisting property of 
the hardened material obtained is inferior, sufficient low moisture absorption is no longer 
acquired, neither polish nature nor adhesion is still more enough, and a coefficient of 
linear expansion also becomes high. On the other hand, if it exceeds 3.0 Eq, since the 
anionic polymerization nature in the imidazole catalyst of an epoxy resin will become 
strong and two-step thermosetting will no longer be obtained, it is not desirable. It is a 
rate of 1.2-2.0 Eq of epoxy groups to 1 Eq of phenolic hydroxyl groups still more 
preferably. 

[00 16] If there is an effect which promotes the addition reaction of an epoxy group and a 
phenolic hydroxyl group as said curing catalyst (C), anything can be used and the 
following will specifically be mentioned. Namely, imidazole derivatives, such as trade 
name 2E4MZ, CllZ, C17Z, and 2PZ, The AZINE compound of imidazole, such as trade 
name 2 MZ- AZINE and 2E4 MZ- AZINE, The isocyanuric acid chloride of imidazole, 
such as trade name 2 MZ-OK and 2 PZ-OK, Imidazole hydroxymethyl objects, such as 
trade name 2PHZ and 2P4MHZ (said each of trade names is the Shikoku Chemicals 
Corp. make), Dicyandiamide, the derivative and melamine, the derivative and 
diaminomaleonitrile, and its derivative, Diethylenetriamine, triethylenetetramine. 



tetramethylen pentamine, Bis(hexamethylene)triamine, Tori ethano-amine, 
diaminodiphenylmethane, Amines [, such as organic acid Hydrazide ], 1, and 8- 
diazabicyclo [5.4.0] undecene 7 (it trade-name-DBU(s) and) The San Apro make, 3,9- 
bis(3-aminopropyl)-2,4,8,10-tetraoxaspiro[5.5]undecane (the trade name ATU, the 
Ajinomoto Co., Inc. make). Or there are organic phosphine compounds, such as triphenyl 
phosphine, tri-cyclohexyl phosphine, tributyl phosphine, and methyl diphenylphosphine, 
etc. These can be used combining independent or two sorts or more according to the 
demand of the improvement in the characteristic of a coat. Also in these curing catalysts, 
dicyandiamide, melamine, and acetoguanainine, Guanamine and its derivatives, such as 
benzoguanamine and a 3,9-screw [2-(3,5-diamino-2,4,6-triazaphenyl) ethyl]-2,4,8,10- 
tetraoxaspiro [5.5] undecane. And since having adhesion and rust prevention with copper 
is known and it not only works as a hardening agent of an epoxy resin, but can contribute 
to the discoloration prevention of copper of a printed wired board, such organic acid salt, 
epoxy adducts, etc. can be used conveniently. The usual quantitative ratios are enough as 
the loadings of these curing catalysts (C), for example, 0.1 or more weight sections per 
total quantity 100 weight of said epoxy resin (A) and phenol resin (B) and ten weight 
sections or less are suitable for them. 

[0017]Next, as long as usual uses it as said inorganic filler (D), carrying out a resin filler, 
it may be what kind of thing. For example, metal powder, such as extenders, such as 
silica, precipitated barium sulphate, talc, calcium carbonate, silicon nitride, and 
alumimium nitride, copper, tin and zinc, nickel, silver, palladium, aluminum, iron, cobalt, 
gold, and platinum, is mentioned. These can be used combining independent or two sorts 
or more according to the demand of the improvement in the characteristic of a coat. Also 
in these inorganic fillers, silica is excellent in low moisture absorption and especially low 
cubical expansion nature. Although silica may be these mixtures regardless of melting 
and crystallinity, from the field of high restoration nature, spherical fused silica is 
preferred. As for the mean particle diameter of these inorganic fillers, 3-25 micrometers 
is preferred. There are few effects that mean particle diameter stops the coefficient of 
linear expansion of a hardened material low in less than 3 inicro meters, and since 
antifoam and high restoration nature will become is hard to be obtained on the other hand 
if it exceeds 25 micrometers, it is not desirable. It also has the effect of whose high 
restoration nature improving fiirther and improving thermal conductivity by adding metal 
powder. 40 to 90% of the weight of the constituent entire volume of the blending ratio of 
an inorganic filler (D) is preferred. In less than 40 % of the weight, the hardened material 
obtained cannot show sufficient low dUatability, but becomes still more insufficient [ 
polish nature or adhesion ]. On the other hand, if it exceeds 90 % of the weight, liquefied 
pasting will be difficult and printing nature, stopgap restoration nature, etc. will no longer 
be obtained. It is 55 to 75 % of the weight stiU more preferably. 

[0018]In neither of constituent of this invention, since a liquefied epoxy resin and phenol 

resin are used, it is necessary to not necessarily use a diluting solvent but, and the diluting 
solvent for adjusting the viscosity of a constituent may be added. As for the rate of a 
diluting solvent, it is preferred that it is 10 or less % of the weight of constituent entire 
volume. If it exceeds 10 % of the weight, the contraction under the influence of 
evaporation at the time of a heating process of a volatile constituent will become large. 
StiU more preferably, it is 5 or less % of the weight, and if it is additive- free, it is much 
more desirable. As a diluting solvent, ketone; toluene, such as methyl ethyl ketone and 



cyclohexanone, Aromatic hydrocarbon, such as xylene and tetramethyl benzene; Methyl 
cello solve, Butyl cello solve, methylcai-bitol, butylcarbitol, propylene glycol mo no methyl 
ether. Glycol ether, such as dipropylene glycol monoethyl ether and triethylene glycol 
monoethyl ether; Ethyl acetate, Ester species, such as butyl acetate and an acetate ester 
ghost of the above-mentioned glycol ether; Ethanol, Aliphatic hydrocarbon, such as 
alcohols; octane, such as propanol, ethylene glycol, and propylene glycol, and Deccan; 
petroleum solvents, such as petroleum ether, petroleum naphtha, hydrogenation 
petroleum naphtha, and solvent naphtha, etc. are mentioned. 

[0019]The copper phthalocyanine blue currently furthermore used for the constituent of 
this invention by the usual resist ink for screen- stencil if needed, Phthalocyanine Green, 
AIOJIN green, Diarylide Yellow, Colorant of publicly known common use of Crystal 
Violet, titanium oxide, carbon black, Naphthalene Black, etc., In order to give the 
preservation stability at the time of storage Hydroquinone, hydroquinone monomethyl 
ether. Thermal polymerization inhibitor of publicly known common use of tert- 
butylcatechol, pyrogallol, phenothiazin, etc., The thickener or thixotropic agent of 
publicly known common use of clay, kaolin, organic bentonite, montmorillonite, etc.. 
The additive agents of publicly known common use like adhesion grant agents, such as 
defoaming agents, such as a silicone series, a fluorine system, and a polymers system, 
and/or a leveling agent, an imidazole series, a thiazole system, a triazole series, and a 
silane coupling agent, can be blended. 

[0020]The viahole of a printed wired board can be filled up with the constituent for 
liquefied thermosetting restoration of this invention obtained in this way using screen 
printing, the curtain coating method, a spray coating method, the roll coating method, etc. 
which are used conventionally. Subsequently, at about 90-130 **, it heats about about 30 
to 90 minutes, and precure is carried out. Thus, since the hardness of the hardened 
material by which precure was carried out is low in comparison, it can remove the 
unnecessary portion overflowing from a substrate face easily by physical pohsh, and can 
make it a flat face. Then, again, at about 140-180 **, it heats about about 30 to 90 
minutes, and actual hardening (finishing hardening) is carried out. Under the present 
circumstances, a hardened material hardly carries out expansion and contraction for low 
dilatability, but it becomes the last hardened material which was excellent in low 
moisture absorption, adhesion, electric insulation, etc. with sufficient dimensional 
stability. The hardness of the above-mentioned precure thing is controllable by changing 
the cooking time of precure, and cooking temperature. The constituent of this invention 
can be used only as ink for permanent stopgap of a printed wired board conveniently [ the 
encapsulant of the above outstanding characteristics, therefore IC packages, etc. ] for 
other uses. 
[0021] 

[Example] although an example and a comparative example are shown below and this 
invention is concretely explained to it, it comes out that this invention is not what is 
limited to the following example from the first. As long as there is no notice especially, a 
weight reference is in below altogether with a "part." 

[0022J24.0 copies of example 1 liquefied bisphenol A type epoxy resins (trade name 
Epicoat 828 and weight per epoxy equivalent =190; product made from Oil recovery 
Shell Epoxy), 16.0 copies of liquefied bisphenol A type resin (phenolic hydroxyl group = 
1 14 Eq), 50.0 copies (trade name crystallite 5X; made in Tatsumori) of silica. Blend 2.0 



copies of curing catalysts (trade name cure ZORU 2PHZ; made by Shikoku Chemicals 
Corp.), and 2.0 copies of dipropylene glycol monomethyl ether (trade name 
DAWANORU DPM; made by the Dow Chemical Co.), and After preliminary mixing. 
Milling distribution was carried out by 3 roll mills, and the ink for permanent stopgap 
which is a thermosetting composition was obtained. 

[0023]In example 2 Example 1, combination number of copies of a liquefied bisphenol A 
type epoxy resin (trade name Epicoat 828) 28.0 copies, The ink for permanent stopgap 
which is a thermosetting composition was obtained by the same presentation and 

processing as Example 1 except having replaced combination number of copies of 
liquefied bisphenol A type resin with 12.0 copies. 

[0024]It replaces with 24.0 copies of liquefied bisphenol A type epoxy resins (trade name 
Epicoat 828) in example 3 Example 1, A liquefied bisphenol A type epoxy resin (trade 
name Epicoat 828) as an epoxy resin 13.0 copies, 12.0 copies of liquefied bisphenol F 
type epoxy resin (trade name Epicoat 807 and weight per epoxy equivalent =170; product 
made from Oil recovery Shell Epoxy) is used, The ink for permanent stopgap which is a 
thermosetting composition was obtained by the same presentation and processing as 
Example 1 except having replaced combination number of copies of liquefied bisphenol 
A type resin with 14.0 copies. 

[0025]The ink for permanent stopgap which is a thermosetting composition was obtained 
by the same presentation and processing as Example 1 except having replaced the 
liquefied bisphenol A type epoxy resin (trade name Epicoat 828) of example 4 Example 1 
with liquefied bisphenol F type epoxy resin (trade name shrimp coat 807). 
[0026]In example 5 Example 1, combination number of copies of a liquefied bisphenol A 
type epoxy resin (trade name Epicoat 828) 26.0 copies, The ink for permanent stopgap 
which is a thermosetting composition was obtained by the same presentation and 
processing as Example 1 except having replaced 14.0 copies and combination number of 
copies of silica with 40.0 copies for combination number of copies of liquefied bisphenol 
A type resin. 

[0027]In example 6 Example 5, the ink for permanent stopgap which is a thermosetting 

composition was obtained by the same presentation and processing as Example 5 except 

having replaced combination number of copies of silica with 60.0 copies. 

[0028]In example 7 Example 5, the ink for permanent stopgap which is a thermosetting 

composition was obtained by the same presentation and processing as Example 5 except 

having replaced combination number of copies of silica with 70.0 copies. 

[0029]It replaces with 40.0 copies of silica (crystallite 5X) in example 8 Example 5, The 

ink for permanent stopgap which is a thermosetting composition was obtained by the 

same presentation and processing as Example 5 except having used 60.0 copies of silica 

(crystallite 5X), and 10.0 copies of copper powder objects (trade name Cu Fine Powder 

#1 1 10, Mitsui Mining & Smelting make). 

[0030]In example 9 Example 8, the ink for permanent stopgap which is a thermosetting 
composition was obtained by the same presentation and processing as Example 8 except 
having replaced combination number of copies of 50.0 copies and a copper powder object 
with 20.0 copies for combination number of copies of silica. 
[0031]In comparative example 1 Example 1, combination number of copies of the 
liquefied bisphenol A type epoxy resin (trade name Epicoat 828) was replaced with 40.0 
copies, and the ink for permanent stopgap which is a thermosetting composition was 



obtained by the same presentation and processing as Example 1 except not having 
blended liquefied bisphenol A type resin. 

[0032]The presentation of said Examples 1-9 and the comparative example 1 is 
summarized in the following table 1, and is shown. 
[Table 1] 



[0033]The various following examinations were done about the ink for permanent 
stopgap which is the thermosetting composition obtained by said Examples 1-9 and the 
comparative example 1. The result is shown in the following table 2. 
[Table 2] 



[0034]polish nature: — each ink for permanent stopgap of said Examples 1-9 and the 
comparative example 1 was filled up with screen printing into the glass epoxy board 
which formed the thi'ough hole by panel plating beforehand in the through hole, [ rank 
second and ] This was put into the hot wind circle method drying furnace, precure was 
performed at 120 ** for 1 hour, and evaluation sample (I) was obtained. The buffing 
machine performed physical pohsh for this evaluation sample (I), and the ease of carrying 
out of removal of the hardened material of the unnecessary portion after precure was 
evaluated. The valuation basis is as follows. 

O : It is ** which can be ground easily. : What [ it is hard to grind a little ] x: Polish is 
impossible. [0035] Shrinkage characteristics: The buffing machine performed physical 
polish for said evaluation sample (I), and the unnecessary hardening portion was removed 
and smoothed. Then, it put into the hot wind circle method drying fiimace, this hardening 
was performed at 150 ** for 1 hour, evaluation sample (II) was obtained, and the rate of 
the cure shrinkage of this was evaluated. The valuation basis is as follows. 
O : Cure- shrinkage- less **: What [ change is regarded as merely slightly ] x: What 
contraction is notably regarded as [0036]Adhesion: The adhesion of the hardened 
material of said evaluation sample (II) and a copper through hole wall was evaluated. The 
valuation basis is as follows. 

O : What [ peehng is not accepted to at all ] **: What [ separated merely shghtly ] x: 
Thing with peeling [0037]Water absorption: Each ink for permanent stopgap of said 
Examples 1-9 and the comparative example 1 was applied to the glass plate which 
measured weight beforehand with screen printing, the hot wind cu'cle method drying 
furnace performed precure at 120 ** for 1 hour, this hardening was performed at 150 ** 
after cooling for 1 hour, and evaluation sample (III) was obtained. After cooling this to a 
room temperature, the weight of evaluation sample (HI) was measured. Next, this 
evaluation sample (III) was processed on condition of PCT (121 **, 100%R.H., 24 
hours), the weight of the hardened material after processing was measured, and the water 
absorption of the hardened material was searched for by the following formula. 
[Equation 1] 



Here, as for Wl, the weight of evaluation sample (III) after PCT processing and Wg of 
the weight of evaluation sample (III) and W2 are the weight of a glass plate. 



[0038]Cubical expansion: Said evaluation sample (II) was processed on condition of PCX 
(121 **, 100%R.H., 96 hours), and the rate that the hardened material after processing 
expands was evaluated. The valuation basis is as follows. 

O : Cubical-expansion-less **: What [ change is regarded as merely slightly ] x: What 
expansion is notably regarded as [0039]Glass transition point: Each ink for permanent 
stopgap of said Examples 1-9 and the comparative example 1 was applied to the Teflon 
board which performed rinsing and desiccation beforehand with screen printing, the hot 
wind circle method drying furnace performed precure at 120 ** for 1 hour, and this 
hardening was performed at 150 ** after cooling for 1 hour. After cooling this to a room 
temperature, the cured film was stripped from the Teflon board and evaluation sample 
(IV) was obtained. The glass transition point of this evaluation sample (IV) was measured 
by the TMA method. 

[0040] Coefficient of linear expansion (alphal, alpha2): The coefficient of linear 
expansion of said evaluation sample (IV) was measured by the TMA method, and 
coefficient-of-linear-expansion alphal in front of a glass transition point and coefficient- 
of- linear-expansion alpha2 after a glass transition point were obtained. 
[0041]Thermal conductivity: The thermal conductivity of the hardened material of said 
evaluation sample (IV) was calculated by the following formula from the measured value 
of the thermal diffusivity a, the specific heat c, and the density rho. 
[Equation 2] 



[0042]An example 10 liquefied bisphenol A type epoxy resin (trade name Epicoat 828), 
Liquefied bisphenol A type resin, silica (trade name crystallite 5X), Milling distribution 
of a curing catalyst (frade name cure ZORU 2PHZ) and the dipropylene glycol 
monomethyl ether (trade name DAWANORU DPM) was carried out after preliminary 
mixing and by 3 roll mills by the blending ratio shown in the following table 3, and the 
ink A, B, and C for permanent stopgap which is a thermosetting composition was 
prepared, respectively. The various examinations same about each obtained ink as the 
above were done. The result is combined with the following table 3, and is shown. 
[0043] 
[Table 3] 



When there were too few blending ratios of liquid epoxy resin to liquefied phenol resin 
so that clearly from the result shown in the above-mentioned table 3 (ink B), the water 
absorption of the hardened material became high, and neither polish nature nor adhesion 
was still more enough, and the coefficient of linear expansion was also high. On the other 
hand, when there were too few blending ratios of silica (ink C), the result that the 
contraction at the time of this hardening was large, and the polish nature and adhesion of 
a hardened material also had it was obtained. [ insufficient ] 
[0044] 

[Effect of the Invention]As mentioned above, since a Uquefied epoxy resin and phenol 
resin are used at both room temperatures according to the constituent for liquefied 
thermosetting restoration of this invention. Without using the diluting solvent leading to 
the volumetric shrinkage after a heating process, the content is able to liquefy in very few 



state, and holes, such as a viahole of a printed wired board, can be filled up with the art of 
publicly known and common use conventionally [, such as screen printing and the roll 
coating method, ]. In this invention, since the heat-curing reaction of an epoxy resin and 
phenol resin is used, two-step hardening by heating is possible, and physical polish can 
grind and remove very easily the unnecessary portion of the hardened material after the 
precure in a comparatively soft state. In the constituent of this invention, it is possible to 
add an inorganic filler required in order to give low dilatability to a hardened material in 
large quantities, therefore the contraction under the influence of evaporation of the 
volatile constituent at the time of heat cure can be suppressed. Therefore, there is little 
contraction at the time of this hardening, and it excels in adhesion by low moisture 
absorption, and a coefficient of linear expansion, the water absorption under a high- 
humidity/temperature condition, and cubical expansion are small, and the hardened 
material which is excellent in PCX tolerance is obtained. Therefore, by using the 
constituent of this invention, the viahole of a printed wired board, a through hole, etc. can 
be made up for with sufficient workability, and a reliable printed wired board can be 
manufactured with sufficient productivity. Furthermore, the constituent of this invention 
can be used conveniently [ the encapsulant of an IC package, etc. ] for other uses for the 
above outstanding characteristics and physical properties. 



[Translation done.] 



